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1020030041617 %^ '^7^: 2003/10/22 

i^^^m.] 0013 

[Xil^^XH 2003.06.25 

[^Xil^olMWl H01L 5/30 

S^SS] Semiconductor Laser Diode Comprising Higlner Order Mode 

Absorb Control Layers 

[SSI ^^mM 

1-1998-001806-4 

[ciiaieii 

[CHBieiSH] 9-1998-000281-5 

iSLmm s e^ei mi 2002-047982-8 

[ □ £1 01 3 H 1 9-1 998-0006 1 9-8 

[SM^aS^ei^l 2002-047984-2 

mum. 

[^S°J S^s:"!! YOON.Sang Ho 

[^&J#^S1S] 690427-1787531 

[^eaS] 435-040 

[^riii s^£^2x^o^E^e 420^ 2003m 

[^^1 KR 

[^S°] S^S:)|] PAK.Gueorgui 

[^^1 ^^i^^ oH&e ^^^2x^o^fl^e 5-1303^ 

[^^1 RU 
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1^1 



1020030041617 ^Xh 2003/10/22 

[^SSJ g^s:*!! KIM, In Eung 

[^eje^eisl 560421-1029618 

463-020 

3:?i£ ^^Ai m^=?- 4^LHs ^<!L^o^E^M 105-201 

[^^1 KR 

{mx\} m^^ xHi42s°i 7?§oii £i§h ss. ^©is ^i60isi =Rmo\\ °| 

(2J) CHdieJ 

(Ol) 

[:'ies^fil 20 S 29,000 

8 s 8,000 ^ 

[o^^^xhg] 0 21 0 §1 

I^Mg^S] 9 & 397,000 S! 

[i^?ll] 434.000 SI 

[g^AIWl 1. fi^^/^- SA||A1(£S)_1S 
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1020030041617 #^ ^^^V: 2003/10/22 

^ ^jH(kink) ^§1- ^-a-'^l^loL cllrol :^«l-^>S-(Catastrophic Optical Damage 

: COD) ^^^1^ ^ oj^ a>s.^l eflolx-] cfol^^o)] ^o.^., ^ ^Ax^^ 

^ tiVi^l 71:^21-. 7]:^ >^Voll ^A^^ ^Efl^^oZf, ^>7l #2fl^^ 

^o^i^'Hl ^^^^ el^l ^Sl- ^^^ ^12 #Bfl^ 

#31)., ^O^H El^l^S ^7] :^]2 S.^^ #Hfl^# ^7] 

^5^^^^ ^oim^ljacf oim^^i ^= ^oi:£ ^>ui.o^ ji^Vs.^ ^^f'^ if- 

'S-'^l ^^^Sjt^, ;^ll aV^^l ol^<H^ ^^«>^ ^£^1 ^ 

oi^^# ;^l^?l:i=l-. ^ cfoi^jE.^, <gs}.ofl s]^ ^^^-^>(COD)^ 

^^3.^ ^^1^>^ Jl^>H.:£ ^til^o.^>Ml jT^^oligAls fe^ ^«1-^^(C0D) 

:£ 4 

tiV£^], eflo]^-], tiV:£^fl ^]^]^], i]]^]7^ ^<^]^^, COD. ^^3. 
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1020030041617 %^ <U^}: 2003/10/22 

ol^VS-JB ^^f^^ ^£^1 4*^1 -^-^{Semi conductor Laser Diode Comprising 

Higher Order Mode Absorb Control Layers} 



£. 1 ^ £ 2^ ^2flSl H>:£^1 Bllol;^-! cfoj^co^ ^^1^ M-El-i^^ A>Al£olcf. 

£ 3a^ ^£^1 Bflol^^l Cfol^^o^ 43 5||ol;5^ :£Al^ ^Sfl 5.014. 

S. 3b^ sflol^-l cfol^^o^ ^<y^=.ofl z]]o]7:\ ^.^l^!- ii^^o]x:^, 

£ 5^ ^ ^'^fi] w>^^t!- ^^1<^H1 nl-^ J1^>2.S. ^^f^^l 1^}3.^^ 

7]^S.B.^ ifl-^ ^^9] ^Tjll- SAltt ^Hfl^olcf. 

£ 6^ ^ Wf^^t!- ^^1<^1<^1 IL^lSLB. ^^^2] ^^9]., ^Alo> 

:£ 7^ ^ «V^^^ ^^Ic^lofl n1-€- J17:]-S.= ^^f^S] ^:^]^2i9] 

31 : 32 : ;«lll 7]% 
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1020030041617 ^^ '^7.}: 2003/10/22 

33 : ^11 5.^^ 34 : 

35 : ^12 #efl = ^ 35a : 

36a : al^Va.^ ^^f- 36b : S^f' 

37 : ^>lltl-f^ 38 : ^^^^fltbf^ 

<15> ^ ^'^^ «V£^1 Sllol;^! Cfol^:E.<>ll ^-^S, -a-'Hl^VTfl^ ^ ^2:^ Jl 

^1-3.=. ^^^^^S'^ ^aaCkink) ^-^-^l^lJl c1#<H ^Sj-^-^-CCatastrophic 

Optical Damage : COD) ^^1-^1^ ^-£^1 sfl<=>l^i cfol^^<^l ^tt 

<16> ^wv^ o.^ ^^^] ^<^l-2.:£^ CD-RWM- DVD-RW ^3]- ^t^^ia ^1^^^^ ^ 

^^^^>7il ^-g-slJi 9X^. ^o] cfoj*]. «-o>oiiA-^ ^>-g-s1^ ^£^1 cf^l-S.:^^ 
jL#^ol^A^£ ^^^^(Catastrophic Optical Damage : COD) ^ ^J3.(kink) 

<17> S. 1^ #HflSl ZL#^ ti>£.^l eflol;^-! cV^^l^S-S^ <y^l» £a1^>::i oj^cf. £ lofl 

^o] JL#^ tiVS^l 511*^1^-1 Cf<^l^^^ ^"|-^<^1 m ^^(ll)<5l m 
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1020030041617 ^^ 'Ut.}: 2003/10/22 

71:^(12) >^H1 ;^ll #Hfl:E.#(13), 4^ °J=^>-fl- ^^(Multi -Quant urn Well)* 

5^-^ *^jf^(14). 5l^l^S(15a)7> >112 l-£fl = f^(16)ol ^^V^o.^ 

^1^ ^^#(17) >a-7l e^^(17)^ ^1-^<^1^ ;^12 ^^(18)ol ^V^l^ ^^^^i^^. 

<18> ^7] 9^ ^^o] ^Bflo] ai-^^l eflo]^-] cfol^^oilAi^ efl<^l^-1^ W^4r ^'^]y] 

^tt el^l(15a)» ©Islt!- ^th ^^>^ H^^KlSa)* ^^^*> 

^ el;^l(15a)» ^>-g-^]-^. %^^#(14)ollA-l i]]o]7:\7} ^^S^}^ '^'^(x)<^l ^^H7l nfl^o)] 

^J3.(kink) ^^o] ^^^^^JL eflol^-lo] ^ ^^M-. efl<^l:^i7> ^^^5^>^ ^^o] ^7] 

^^£7> ^>=S^*><^ ^«h^^(COD)<^l ^%no] 7s1*>s|B^. ^;^lo1^ ^ 

^^5]^ &^17> ole^^V aVi^l tf<^l-2-^^ ^#^1-^^ 

<2o> !£ 2^ ^eflsi JL%■^ wvs.^! t:l-<5l^:^sl- £^1*V^ 9X^. s. 2^] s.^] 

^ :^ol ^V7l z]]o]z] ^o]SL^^ ^V'S'Hl >Hll ^^(21) o] ^^^^ 

^1 7l:@:(22) m -i-Hfl-^f'(23), t\-^ *a=^>-f# ^2:(Mult i -Quantum Well)* il"^ 

%^^#(24). e);^1^2:(25a)7> ;Hl2 #ell-^#(25)ol ^^>2^-9.S- ^^^^nf. ^^-^l 

27-6 



1020030041617 #^ ^^^f: 2003/10/22 

^12 S.^^ #sfl:E.f'(25) '^-'S'^l^ ^^-71 #2fl^#(25)2l -i"^^* 

^Jl, 4>7l ;H12 #2fl = #(25)<^l e^^l ^2:(25a)^4 ^2: 

(26a)7> ^^m#(26)ol ^^^Sjo^, >^7l ^^<Hlfe^ll ^5.^1 

ol^o^^ s^^l ^s(25a)l- <Hl^l -f-tfl ^^^^>al. ^^n-^ ^>-§-*>^l ^:tl>^^ 

2^> ^^^^ ^1-71 ;H12 #2fl^#(25)Sl ^^imf^ 

(26)^ ^^^^VJI. 3^> ^^^J-ir -f-^ ;*ill ^£^1 ^^S. o]^o]^ ^^^m^i27)^ 

o]S>\- ^2:^ eflol^^i c^^^l^^^l^i^ ^1-71 S.^^ #Efl^f^(25)<^l 

^^^^ el^l ^2:(25a)^ "^g^Cy)^ ^^^^^ ^7] ^^m^i26M ^^^^ el^l 

^S(26a)^ ^^^m '^^(z)*- ^^^^U] 
<22> o]9!^ :^o]^ ^7] eflo]^^ cfoj^c.^ ^^^^1 tlrCcarr ier confinement) 3}- ^^Itl: 

(optical confinement)* Hl^l^] ^^a1^o.s.>«| :^t^-^^(COD) ^^iji 

^cf. ZLe^u)-, ^7] iVS-M] ell ^1^-1 ^-o]^^^ el^ls^ ^o] ^^J-^ o.^. oi^ cj-^ ^S^^ 

^«!-^^(COD)si *J=^M7lJi^;^l'?]:, ^^s)^ ^^^^ efl^l^i^ ^^^'^l 

7] 5g3(kink)<^l i:fl«fl £ 3* ^«fl JS-Cf ^>^11^>7fl -i^^cf. 

<23> £ 3a^ ello];^-] cl-ol^^o| ^tij-^oil eflo];^-] S-Al^b Zi2flHc>lcf. 3E 

3^1 y3}si\- :^o] ti}-3£^] s^lol;^-! cl-ol^ = 7> ^^4r >^1^^H ^'^^^ ^-S-*^! ^^^^ 

eflo]^^ cl-ol^^o^ e,iol;^l s. ^.y , ^ e^^l ^.y ^.^ofl 
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1020030041617 ^^ '^^l- 2003/10/22 

«fl^^v^ ^M^] s\3.7} ^^m^ 7}^^ ^^-^ €4. ^] ^-f* 

#;«11*>^ €^>fif ^4i«>ji ^4i7> <a^^§<Hl f^^<HlAi 

B). ol* 1^> ^]]o]7.]%^o]^JL ^>D^, C-1 ^^^^^ o]^]^ 31)3^ 7fl 

<24> H 3b^ ^jH(kink)7> ^^5^>^ ^-f "^^n efl<^l^i cf<^l^^^ ^^^^^^ 

Eflol^-jol ^7>*>Cl-7l- ^^(lO)ol £l^c1ol>^.{i^^ol ^7].^ ^^].7fl ^ 

jl^1-s.:e.<^1 ^ja.(kink)7]- ^'^5*>7l nfl^^l^. £ 3b<^l^i 

<25> olsq- :^ol jL7i]-3.^7} ^^S^V^. 53a.(kink)7l- ^^S^V^ll <y«fl efl<^1^-1^ 2: 

A> ^ efloi;^-io] -oil efl'^l^i^ ^^^^ ^i^V^l^l^ 9X^B.S., ^^3. 

(kink)7> ^^^^£1^ ^711 ^l-c:'^ <?>^^^o.^ eflol^-l ^^ol '^l^'H^l;^! ^ 

<26> tcfe^-A-l. ^ 7l^a.ol:ollA-1^, JL%^^ efl<^l^i7> ^^^H)^ ^«1-^^(C0D)<^1 ^ 

^5*>;^1 ^Alofl jL^VS-^o] ^y^]^}c^ ^oi3(kink)7> ^>>^J^>^ ^<:»i ^ 
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1020030041617 %^ ^^y^}: 2003/10/22 

^mo_s. Jl#^2] eflo];^-] o]^^ oj^^ Afl^^ ti>£^l ^]o]7.] Cf 01^=0^ ^2:7> 



<27> ^ ^x^o. t|l^§>7] ^«fl o>^^ ^^S, H aVS^l ell^^l^i '^<^1 

3(kink) ^>a-^l^^S.>H 5:#^<H1>HH ^«h^^(COD)ol ^'^^^^V^l ^Jl *^H1 ^3 



<28> >^7it!: 71^^ ai|-^m ^^^*>7i , ^ 

<29> ^ll 5.^^ 71:^-2)-, >a-7l 7)43: ^6\] ^^^^ -^-71 ^1l 

^1-71 ^^ltb# ^Hl ^11 tiv^^fl oi^o^^ ^^^l*bf^* i^^V^ ^ 
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1020030041617 %■^ 'U^l- 2003/10/22 

<30> ^ ^i^o] w>^;ijt!: ^^l^Efl'Hl'Hfe ^7] ^^m^-^ ^7] Jl^}S.B. 

^^f-sf HcflS. ^^SlJI. ^71 ^7] Jl^>2.^ ^^^^ §^^4 



<3i> SEtt, ^ 'a , ^^7l Jl^>2.:= ^^f^^ AlGaAs^m 

;^12 AlGalnP^l ^^^]^ ^7] S^f^^ ;^12 AlGaAs>^1 £ 

7] 2i^^^ ^7i ^12 m^^^^ ^^^^^ ^<^v^i 



<33> o]^!-, ^s^H ^ ^^'^l ^£^1 T=l-<^l-2.= ^ ^ ^>^H11- 

^a-^Hl^VTll >i'^t!:^-. ol*H ^^^^ ^£^1 sll'^'l^-l <^ ^^l^Efl^ 780nm 
eflol^i* ^^^1^1^ AlGaAsTj] ^^M] ell<^l^1 ^li^^Hl ^flt!: ^ ^^'^l ^I'Hl tt^^^lfe 
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1020030041617 ^^ ""^^l- 2003/10/22 

^o] ovqjs.^ ^}7]d\] ^A]<^1^ eSOnm 3}-^^ ellol;;^-]^ ^^^l^]^ AlGalnP^ll ^S.^ 



ol^o^^ ;^^(3i)ol tiV^^l 71:^(32)21-, >^7l 7^ ^^^^ 

#2fl^#(33)3q-, ^7l ;^ll #Hfl^^(33) ^^^H ^^^^ *^^#(34)2l-, -^71 %>^^#(34) 
^tS<^1 ^^^5lD^, 5l;^l (ridge) ^S(35a)* ^12 ■t-2flS.#(35)^, ^12 

#Ell^^(35)^ ^^^o\] ^1-71 ^12 #2ll^f^(35)^cl- ^^-^-i- ^^m^ 

(36)^ ^til^rf. ^7] ^;^lt!:^(36)^. %^^^(34)oll ^S^^i)^ ^<Hl M ^1 :a.nl- «:^lui^l 

Jl^VS-S. ^^#(36a)4 ^71 JL^}3.^ ^^#(36a)^cl- 
^^-t S^^(36b)* zl-zl- 4 7fl^i! i^^i=l-. ^ ^^HHl^i^ ^7] Jl^ys.^ ^^%-i36a)^ 
S€^(36b)<^l ^fl 7ll'5^ ^^0> ^^*>JL 9X^^, =L 7fl^^ 37fl<^l 

oVi^^. ath ^;^m#(36)^ ^7l Jl^}3.^ ^^#(36a)2l 
^2:€f^(36b)^ ^'^^tl: ^-l-^^^f^(36c)» i^tbcf. 

-^1-71 %y^]^%^(36)^ ^j-^<^l^ <^1^<H^ ^^:^lt!:#(37) ^^^€4. 



<35> ^7] m ^£^^1 71^^(32)^ GaAs7molo^, ^7] i^^^ 9^B.^i33)^ 

^12 £^A^ €-efl^#(34)^ n^^ p^'^ AlGaAs <^1^<>|^H , ^^7l %^^%-(33)^ 

^yg^ cl-#<a=;^>4-l-T^SS. ol^o^^cl-. olsq- zl- oj-a-^ ^sflAl^ ^A-lofl 

21^11 o^^^^ ^'^^Sl^c-il, <^11- 1^> '^^^^zl-^olsl-ji Bl-c^.. BEt!:, ^^7] 71:^(32)^1^ 
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1020030041617 %■^ ^^>: 2003/10/22 

ufl'S'^l ^11 €^(31)<^1 ^}^^<=>] 3X^^. <=>\^^. tt^. £^151^1^ ^9): 

1:4^>:E-S. 7l:&(32)<^l 5L^^ ^^Is. A>-g-^cf. 



^^^1^. ^7l D>:±,H7l- «fl^1S)^ '^^^ H]^l7> '^g^'^m. ^, ^}^3.7\ ^^^^ 

Si02^A AV5j.ni- SiN^i-sl- ^Sj-n^- -^-^^1^^°! ^>-g-€ ^ ^^^^ . ^7l >il2 

^Bfl^^(35) xji\6\]^ 6\]^ ^^Wo] ^^s\o] ofl^Hl >i]2 #efl^#(35)ol 2l.:£*>7fl 

^ ^M. -^l^^^^ "^71 ^12 S.^^^ #5fl^^(35)<=>il Bl^l(35a) 



<37> o]o]^ 5l^U35a)7> ^A^^ ^7] #sfl^^(35) Jl^VS.^ ^^^(36a)2l- 

#^^2:^^(365)^ ;<-1#^^#(36c)» ^;*lltb#(36)^ ^^^tbi=1-. ^ -^Alcil<HlAi ^y] 

^^ltl:^(36)^ Jl^>a^ ^-^#(36a)2l- #^i^2:^if^(36b)iil- ^i^€^f^(36c)* S.^ S^^V 
JL ^^14, tb^^Sl^ <^>^^i=1-. ^ ^^1«^H1>H ^7] ^^Hltbf^^ *V^. ^ ^7] 42 S. 

^#(36a) ^ ^^71 Jl^Va.:^ ^^f^":"!! ^tt :^^^>7l S^#(36b) 

o] zl-z}- 37fl>i^ «i^<iV ^^€^1-. ^7] JL^VaS. ^^^(363)34 -l-^^ S^f^(36b)^ JL^V-E.:^ 
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1020030041617 ^^ 'U^l- 2003/10/22 

<38> ^ ^^l«^HlAi^ ^7] S.^^^ 1-Hfl:^f^(35) -^^oil jlxVS.^ ^^#(36a)* ^ 
^^tb^^. ^1-71 J17^}S.B. ^^#(36a)^ AlGaAs^^^ <^li-i^l ^ofli-i^^li^ ^7ll 

^^*>7l MS] ^^^^ ^^lAl^cV. ^ ^Alc^loil^i >^V7i ji^Vas. i^^#(36a)^ Al 
^ 0.106 wt%s 2^V s.B.<^] ^«fl ej^^l ti>^ <=g^<HUi ^qa* ^^^^V^ 

3o| Asq- B)^ H '^li'i^l oflui;^! ^7] ^^>2.JE. 

(36a)<^l <^1^ :iI^>S.^ l-^^(36a)* ^*fl 2-=2l ^oim^ll- ^=^^0. 

^cf. :£tb. ^7l ^=T^f^(36l)^ ^^1^ efl<^l^-l c1-<^l-2-^fi1 '^g^* ^^1 



<39> tl:^. ^1-71 Jl^Va:^ l-^f^(36a)^ ^i-7lt!: ^fl-f Al ^^^-i- ^7l rql^ofl 

^1-71 Jl^>2.= ^^#(36a)<^l ^tb ^^>*>7l ^tlr S^^(36b)<^l Jl 

^VS.^ ^^#(36a) ^j-^<=Hl 2i^f^(36b)^ ^7] 51 

^>£^ ^^^(36^)^ ^^^^ 2:^f^(36b)Sl ^^^Sl s%^^ ^7] :42 H^^^ #2fl 
^^(35)21 ^Tfl ^^Slo^o]: ^Vcf. o]^ ^71 JL^}S.^ ^^#(36a) ^ ^"^^ ^ 

^#(36b)ol &l^l(35a) ^-^-^^ ^ x-l^^l^V^ ^^Itbf^^ -g-^Hl ^«S«fl'='> *>7l 

nfl^<^m. ^ ^AHloflAl ^7] S^f^(36b)^ AlGaAs:^! Al^ 2i^^-^ 0.7 
wt%S. tb^-. 
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1020030041617 ^^ *a^>: 2003/10/22 

<40> ^ ^Ajc^l^ ^7] S.^^^ #2fl^#(35)^ ^^<^1 Jl^VS-^ ^^#(36a)^ 

t}JL o]o] jL^Va-B ^^f^(36a)^ ^>^<^1 S^#(36b)^ ^^^*>Sg^M- ^l^^l 

<4i> i^>S-= ^4^#(36a)4 -i-^^ 2:^#(36b)^ ^<>1S. *>M- <^1^(^ ^^Ic^lofl 

37fl) ^^#^1^1-. ^7] Jl^>2.= ^^#(36a)^ -T-^l^ o.^ ^<^><^> tb4. °]^. ^ 

^}3.^ ^==rf^(36a)^ ^^l7> ^^^-f^, Al ^fe -^1-71 Jl^VaJB ^^^(36a)^ 

7] Ji^lS.^ ^^#(36a)^ #^^^1 fe7l nfl^oil ZL ^^^1^^ ^o] ^«S^>^S. Jl4 
71- ^ol^l7l t>fl^<^14. ^-s^-^i. JL^lS.^ ^^^(36a) ^ -i-^^ 2:^#(36b)<^1 ^tfl^-^ 

S. ZL ■^?*117> ^o>o> g>o^, o]s. oi^fl ^]-u|-o:| jL7\-3.^ ^^#(36a)^-2.S.^ ^tb 
^<^m^l» ^^^1 ^7l tt|l^<Hl. JL^}S.B. ^=^^^(361):^^- 2:^#(362)^ ^ 



<42> olo:), ^7l Jl^VS-JE. ^^^(36a)2l- -i"^^ ^^#(365)^1 mL^S. ^^^^ 

^^(36c)ol ^^^m ^ 9X^. ^i^^^^(36c)sl ^12 #Efl:B#(35)^ -^^^ 

-ai=V ^711 -i^^^ ^^1 ^^]^ ^^^1^^. ^^1, ^7l x-l-i-^^f^(36c) 

^ ^7l Jl^Va^ ^^#(36a)^ ^^^3). S^#(36b)^ 

T^o^ Jg-<^^>7lu|. ^o] w>^3i^Vc|-. ol^ ^7] jL7i}S.^ ^^#(36a)4 2i^^ 

(36b)o11 oj^o^xl^ ^^m^f 7]B\ ^<^t!: ^^1*1:^.^^^ ^ 9X7] n^o]t^, ^ 

^X\d\]6\]A^ ^7] ^]^^^%-i36c)^ AlGaAs^«^l31, Al^ ^^^-^ OAS yit%<^]^. , 
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1020030041617 ^^ "U^}- 2003/10/22 

cl-'S, ^i#^^#(36c)^ ^^^51^1 ^* 



<43> o]o]^ ^7] ^:^]^%-i36)s] ^^ofl ^^1- el;^l<^^o.s 5.0.7! ^^^m^(37)* 

-^M ^^>^11]:#(37)^ ^11 S^'^ ^£^1 ol^o^^lD^, ^^7> HVS^I ell<='l 

^71 ^^^m#(37)^ ^^^^ ^ ^^7] 713^:01 ufli^ofl ^^o.s. 01^.0^^ ^sfll ^^(31)# 
*V31. ^7] ^■^;^m#(37) ^ ^^lt!:f^(36)^ ^^-2.3. o]^o]^ ;^12 ^^(i^l^^l)^ 

^^^^ 9X^. ^1 ^^^Ittf^ (37)21- ;^12 A>olofl^ .2.Bi(0hmic) €-^(contact) 



1- :zEflHS- ^A<=>]^. -^M^l ^i^tb ^^1 ^^1 ^^1^ IJ-^I 

*>7l ^12 ^eflJ^f-CSS)^ ^^ltb#(36)^ ^^^JS-i^ ^^>S. 

^^o] >a-7l ;^12 mn^^iSb)^ feoV^ ^ o;icf. oil- ^^v^>7l 

^ S^^(36b)Sl Al^ S^^* ^fl-^ ^Tfl ^^*>o^ ^7l Jl^VS^ ^^f'(36a) 

^ ^^^^ S^#(36b)^ 3g^ol >a-7l ^^2 l-2fl^#(35)^ 

cf ^711 2:^^^o.^>H, ^V7l Jl^VS-S. ^=^#(36a)^ 2:^f^(36b)l- -f-^B 
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1020030041617 ^^ 'U^}- 2003/10/22 

JL^IS-B. ^^^ma)^ #^#4 2:^#(36b)^ ^^^^ ^<as>7iq- 

<45> oi^l-oflA-]^, ^7] jL7i}3.B. ^^1^ ^^^] cf<^l^:^^ ^^^^^^ 

o] ^Alo^loilA^ Al 0.106 wt%^ Jl^l-a.=. ^£.^1 sll^^l^i ^-<^l-$- 



<46> :£ 5^ ^ W>^2]^ ^Al<^lofl 4^ ZL^1-2.H. ^V^9^, l^>a^3] ifl^^ 

71-&S.:E-^ tfl-^ ^>5!l-^ S^ltt HSflS-^^l^l-. <a«V^-2-S.. e)l<^l^-1 

nVol^:E.oflA-l eflol^-lo) ^;^o. ^^>(photon)^ 2]^ ^<^li=V. -^VM-^ ^^>7} 

olnfl, »?}-#Sl^cV7> ^:^>^ ^» ^^(internal loss)Bl- ^2-^1 ^fl 

<47> H 5^ ^ ^1-2-2. tfl«L 7l^S.JE.ofl>H^ ^-^ ^-^^ ^V* 31:^V2^ 
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<48> £ 6^ ^ ^^Sl w>^2]t!: ^'^I'^l'^l Jl^VS.^ ^^1^1-, ^Alo> ^sgz]- 

(far field horizontal : FFH)^!-^ ^^^11- S.^-ltb iieflH^li^. £ 6<^1 S.^]^ ^o] jix> 

^ ^o]7:\ x:^o]2.^s] ^#A>c}-igollAl all o]^^ 71- «>£^1 511^5- «<j-#* ofl, 5il^ 

l47>^ Z^Sl- '^^V^ ^-2.^, Jl^>a^ ^^17> f^7>^^^ ^3g«j-*j:O.S. ^^x^y}^ 

^^7} ^^^-n] ^CV. ^7loll ^^tt €■ JL7^\S.B. ^^#21 ^;!^] 

7]. ^7>sl-i^ ^£^1 ell<^l^-l tii-oi^:^ ifl-^<Hl^i ^;^ltl:<^1 ^ <^l^<H^l7l ^7l 



<49> i 7^ ^ 't^^ wV^^lt!: ^^l^l'^l Jl^}3.^ ^^^^ -^^1^. ^^]^2iS] 

^ Il2flH<^lcl-. :£ 7^1>H ^>^-^^<^l 7l^2.= oil S]^ ^]o]7^ ^ 

7l^a.= ofl ^]]'=>]7-] "^^^ Jl^}S.B.o\] ^<^]7'] '^^'^] ^^S^V^ € 

^. JI^>2.:£ ^^^^ ^^]7\ 70A^ nfl. sI^It^S *>^^ 2.5/fln 3.^ 

:il^l-2.^<Hl ^]o]^^ ^^<^1 ^^5*VJ1, 2.5Affli M.^ ^-^^ 7]^2-^oll s^tb £fl<^l^i 
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<50> o]9\- :^o]^ ^7] Jl^VS.^ ^^^f-^ ^^^1^ Jl^>2.= o11 

Bfl'^l^^i c]-ol^^oflA-1 efl^l^-l^l ^Alo> ^3§z]-(FFH) ^ ^H^l 2ll<^l^i c1-<^l-$- = 

^^^s)^ sl^lsl S.3i|. ig^^ ^, ^^}^ ^^^1 cfol^^ 

# ^]^^-7] ^Sfl ^V7] JL^VS.^ ^^^^ -^^1^ 2^^^] 2:^^ ^ ^Cf. 

<5i> ol-^VoflA^ ^1^^ ^ <a ^^1^^^ AlGaAs:^! sllol^-] 4i>^H ifl^ 

650nm 3J}-:^51 eflol^-]!- ^;5lAl7l^ AlGalnP:^! ^lE^l ^^lol^"! 4^^HlH ^-§-^171^ 
>a-7l ;^ill 7]%^ n% GaAs 7l:^oli^, ^Vy] ;^ll #efl^#ail. ;^12 

^efl^#^ z]-z]- n^2]- p^oi AlGalnP oI^o^^Id^, ^7] JLt^^S.^ ^^^^ 

AlGaInP#-^S. ^JS-^J^ ^^il M ^1 ^Tfl ^^^^}7] ^tfl Al^l ^a^o] nfl^- ^o^^, 

^7] AlGalnP^I l-^^^i Al^l ^^^^ ^Tfl^H. ^^7] JL7^}3.B. 

#^^^1 ^12 #EflH.f^Sl ^^^jacf ^7fl S^^>a^, ^7l 

P^ AlGaInP#olji, zl ^7] ^7] Jl^VS.^ ^^f-^)- 

^5 ^^#31- ^cV. 



27-18 



1020030041617 ^^ 'U^}- 2003/10/22 

<52> o]^6\]A^ ^ ^t^o^ ^^1<^11- ^A^^ ^<=>]. ^ ^'^^ ^£^1 Sfl^l^i 

21 ^n^*>^ "^l^-i^l Jl:xVJE.=. ^>^^«>^c11 ojcf. 

^ ^>7l JL^>S.^ ^^f^^ -^i-^"^! ^^>a-^ ^^^^ #€^31- #;i 

<54> oi>^oiiA-i ^t^tb ^ ^#t!: ^^1^^ ^ ^-^^ ^^^'^l ^«fl ^^^^ ^'='1 '^'V^ 

(COD)^ :a-iAl7l7l Sl^l^ ^711 ^^^^Jl. <^H1 ^^3^ ^ ji^ys.^ 
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^^(COD) ^ ^Ja. szcf. 
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[^i^i)- 11 

^11 S.^^ ^£^1 7]:^; 

^71 ;«iii #2fl^^ ^^^^ ^^^f-; 

2] 

^7] ^7] zL^ys.^ ^^^^ -^^^^ ^>M-^ 

31 
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^^71 ^7] Jl^VS.^ ^^^^ ^ 

4] 

^11*J-<^1 ^^^i. 

>^V7l tiVs^l sfl^l^i ii|-<^l-2.:E.^. -^1-71 ^o^<^l ;^ll '^£^1 oi^o^ 

^ ^^^mf^^ 1:^-1 5£^*>^ o.^ 2^1 o]/^-] tq-o]^^. 

5] 

^7] JL^}S.B. ^^^^ ;^12 S.^^ AlGaAs^l AlGalnP;^! ^^i-^S. 

61 

^V7l S^f^^ ^12 AlGaAs^^l AlGalnPT^l Ir^'y* ^^^S. ^ 

[^^^J- 71 
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8] 

[^^■^} 91 

^11 5-^^ 7]^; 

^7] 7]^ ^<Hl ^^^^ m s.^^ #2fl:^#; 

>a-7l .^11 ^"^oW ^^^^ 

^l-^«:>fl ^12 #Hfl^f^; ^ 

^>7l ;H12 #Bfl^^ ^-^l ^^^^^ ^^^1 ol^o1;^l31, ^71 

^7] JL^YS.^ ^^f-^Cf ^^S. ^^ 
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